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Root Coverage with Laterally Positioned Pedicle Flap and Subepithelial
Connective Tissue Graft on Localized Severely Denuded Root Surface after
Surgical Orthodontic Treatment in Cleft Lip and Palate: A Case Report
Abstract
A 27-year-old female patient with secondary cleft deformity and malocclusion was initially treated with
reconstructive surgery. However, localized severely gingival recession on the upper right first premolar
and massive scar tissue over the buccal vestibular area were formed after the surgical orthodontic
treatment. The surgical technique of choice in this patient was laterally positioned pedicle flap (LPF)
combined with subepithelial connective tissue graft (SCTG) because of the area adjacent to the recession
defect showed a great amount of attached gingiva and without interproximal bone loss. The complete
root coverage in the surgical site was observed one year later. To the best of our knowledge, there is no
report available on the application of LPF combined with SCTG to treat gingival recession after surgical
orthodontic treatment and the result of this report demonstrates the possibility of predictable root
coverage and clinical attachment gain.
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Case Report

Root Coverage with Laterally Positioned
Pedicle Flap and Subepithelial Connective Tissue
Graft on Localized Severely Denuded Root Surface
after Surgical Orthodontic Treatment in Cleft Lip
and Palate: A Case Report
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A 27-year-old female patient with secondary cleft deformity and malocclusion was initially treated with
reconstructive surgery. However, localized severely gingival recession on the upper right first premolar and
massive scar tissue over the buccal vestibular area were formed after the surgical orthodontic treatment. The
surgical technique of choice in this patient was laterally positioned pedicle flap (LPF) combined with subepithelial
connective tissue graft (SCTG) because of the area adjacent to the recession defect showed a great amount
of attached gingiva and without interproximal bone loss. The complete root coverage in the surgical site was
observed one year later. To the best of our knowledge, there is no report available on the application of LPF
combined with SCTG to treat gingival recession after surgical orthodontic treatment and the result of this report
demonstrates the possibility of predictable root coverage and clinical attachment gain. (J. Taiwan Assoc.

Orthod. 26(1): 41-48, 2014)
Key words: cleft lip and palate, gingival recession, laterally positioned pedicle flap, root coverage,
subepithelial connective tissue graft, surgical orthodontic treatment

INTRODUCTION
Gingival recession (GR) may affect most of the adult
population regardless of their age and ethnicity. Certain
factors such as chronic trauma, tooth mal-alignment,
muscle fiber insertion and attachment loss lead to the

1

development of these gingival defects.

Results from clinical and experimental researches
have documented that most forms of orthodontic
therapy are innocuous to the periodontium. However,
some patients suffer from gingival recession and loss
of attachment due to facial movements of incisors and
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lateral movements of posterior teeth. Once a tooth is

(34%~100%).

11-13

However, there is not enough research

moved within the alveolar bone, soft tissue recession will

to identify and support the final treatment outcomes of

be induced by uncontrolled facial movement of a tooth

The aim of this study was to report a clinical case

14

not develop. Predisposing alveolar bone dehiscence may

LPF applied for root coverage.

through the cortical plate, thereby rendering the tooth

of a localized severely gingival recession after surgical

2

liable to development of soft tissue recession.

orthodontic therapy treated by SCTG associated with LPF.

Cleft lip and palate is the most frequent congenital

facial abnormality, and the multidisciplinary therapeutic
protocol frequently extends over many years, starting with
primary surgeries up to the end of adolescence. Surgical
orthodontic treatment may be performed until adulthood

to improve the maxillary relationship, occlusion and
facial profile. However, bone dehiscence resulting from

cleft deformity may lead to gingival recession and root
surface exposure after surgical orthodontic treatment, and
affecting the dental esthetics of the anterior teeth region.

GR is a significant periodontal clinical problem and

the treatment protocol is a major challenge in periodontal
3

therapy. According to Miller classification, Class I and

II type defects, in which the interdental bone support is
intact, have the best potential for complete root coverage.
4

Since Harlan (1906) described the semilunar

coronally advanced flap to cover denuded root surfaces,

different surgical techniques were introduced to correct
gingival defects; techniques such as laterally positioned
5

flap (LPF, Grupe 1956), free gingival graft combined
6

with coronally advanced flap (Harvey 1965), and

subepithelial connective tissue graft (SCTG, Langer
7

and Langer 1985) were used. Later on, during 1990s

and 2000s, new surgical techniques and materials, such
8

as guided tissue regeneration (GTR), enamel matrix
9

10

derivative (EMD) and acellular dermal matrix (ADM),

were proposed for root coverage. These techniques not

only improve the esthetics of the gingiva but also help in
gaining more keratinized tissue.

The LPF procedure was first introduced by Grupe in

1956, and various authors suggested several modifications

in order to reduce the risk of gingival recession and
bone dehiscence at the donor site. The advantages of this
technique include better esthetics with greater amount
of keratinized gingiva, better blood supply, and more

coverage for Miller Class I and II recession defects

42

DIAGNOSIS AND ETIOLOGY
A 27-year-old Taiwanese female patient was referred

from the Department of Craniofacial Orthodontics

at Chang Gung Memorial Hospital in Taipei for a

comprehensive evaluation and treatment of severe
gingival recession over the maxillary right anterior

tooth. She suffered from complete cleft lip and palate
at right side. Primary lip repair and palatoplasty were

performed during childhood and rhinoplasty combined
with secondary lip repair was done during puberty. She

received further orthodontic treatment and orthognathic

surgery to correct her maxillofacial and occlusion
relationship in order to improve her facial profile at the

age of 24 years old (Fig 1,2). The upper right posterior
segment was moved forward with two-pieces LeFort I
osteotomy to approximate the alveolar cleft, which was

then closed with gingivoperiosteal plasty (GPP). The
impacted right maxillary canine was removed during

orthognathic surgery. The upper right first premolar was
moved forward to substitute the right lateral incisor.

Unfortunately, during the orthodontic tooth movement, the

upper right first premolar was out of the osseous envelope
of the alveolar process, and dehiscence of the bone led to
localized severely gingival recession developed over the

upper right first premolar. After the orthodontic treatment

was finished, the patient was referred to the Department
of Periodontics at Taipei Chang Gung Memorial Hospital
for overall periodontal evaluation.

The patient was in good systemic health and without

any allergic history to medication and food. She denied

any history of smoking and alcoholic drinking. In terms
of her oral hygiene, tooth brushing with horizontal stroke

and flossing twice a day were regularly performed.
Overall, the patient's oral hygiene status was satisfactory
at the time of initial evaluation.
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With regard to intra-oral examination, there was

molar-premolar area of the right palate, (Fig 7) and was

much well-marked scar tissue observed over the maxillary

positioned at the CEJ of the denuded root of tooth #14

buccal vestibular area and Miller Class II gingival
recession at labial surface of tooth (FDI) #14 was also
noted. The mid-buccal site on recession defect measured
from cementoenamel junction (CEJ) to gingival margin
was 6 mm in height, and the width at coronal extent of
gingival defect was 2.5 mm. The probing pocket depth
of tooth #14 was measured about 1 mm, which led to a
clinical attachment loss of 7 mm. Short clinical crown
length of tooth #21 and #22 was also found, and with
gingival cleft over labial side of tooth #11 (Fig 3,4).

TREATMENT PROGRESS
Surgical Technique
Prior to initiating periodontal treatment for root
coverage, gingival inflammation was resolved with plaque
control, scaling and root planing. After the informed
consent was signed by the patient, a routine aseptic
procedure was performed for the purpose of infection

with a synthetic absorbable surgical suture(5-0 Vicryl™,
Ethicon Inc.).
While attempting to position the pedicle flap over
the SCTG, a cut-back releasing incision was performed
to dissipate the tension. The pedicle flap was secured
coronally 2 mm onto the enamel of the recipient tooth by
means of interrupted sutures performed with a synthetic
absorbable surgical suture (4-0 Vicryl™)(Fig 8). The surgical
site was covered with a surgical dressing (Coe-Pak™, GC
America Inc.).
Post-Surgical Care
The patient was prescribed for oral antibiotics
consisting of 875 mg of amoxicillin trihydrate and 125 mg
of clavulanic acid (Augmentin) every 12 hours for 5 days,
and oral analgesics consisting of 500 mg of Acetaminophen
every 4 hours for 5 days. The patient was also instructed to
continue regular oral hygiene care, except in the operation
area, in which tooth brushing was discontinued for the first

control. Then, Xylestesin-A™ (Lidocaine Hydrochloride

14 days after surgery. The plaque control was maintained

2% with 1:80000 epinephrine, 3M ESPE) was injected

by means of gargle solution consisting of chlorhexidine

over maxillary anterior labial mucosa and right palatal
mucosa for local anesthesia.
The surgery was begun with scaling and root planing
with hand, rotary and ultrasonic instruments in the
treated site to remove the superficial cementum, major
convexities and irregularities. After instrumentation,
the root surfaces were rinsed with normal saline for the
purpose of removing any remaining detached fragments
from the defect and surgical field.
A no. 15 scalpel blade was used to make a V-shaped
incision into the soft tissue adjacent to the cleft, and the
epithelium around the denuded root surface was removed.
A partial-thickness flap, extended from the V-shaped
incision to mesial side of tooth #11, was raised and
reflected carefully with a no. 15 scalpel blade to make a
laterally positioned pedicle flap (Fig 5,6).
Subepithelial connective tissue graft measured
about 12×8 mm in diameter was harvested from the
J. Taiwan Assoc. Orthod. 2014, Vol. 26. No. 1

gluconate (0.12%) twice a day for 8 weeks. The sutures
and surgical dressing were removed 2 weeks after surgery.
Wound healing was fair (Fig 9).
Following surgery, uneven gingival profile of
anterior esthetic zone due to insufficient clinical crown
length of tooth #21 and #22 was noted. Therefore, a
gingivoplasty surgery was performed two months after
root coverage surgery (Fig 10).
Treatment Result Achieved
Regular postoperative follow-up was done up to one
year, once a month during the first three months and every
three months for the next nine months. Maintenance visits
consisted of reinforcement of oral hygiene procedures and
professional supragingival scaling. At one year follow-up,
the recession defect of tooth #14 was completely covered
and the patient was satisfied with the outcome of the root
coverage surgery (Fig 11).
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Fig 1. Upper right first premolar
shown in orthodontic
treatment.

Fig 3. Pre-surgical evaluation. Gingival cleft of tooth #11
was noted (yellow arrow).

Fig 4. Massive scar tissue was developed over the buccal
vestibular area.

Fig 5. Flap design (LPF with partial-thickness flap).

Fig 6. Showing the recipient bed preparation
with partial-thickness LPF.

Fig 7. Showing subepithelial
connective tissue graft.

44

Fig 2. Gingival recession developed
after orthognathic surgery
and orthodontic treatment
was finished.

Fig 8. Showing recipient site after graft
placement and lateral positioning
of the flap.
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Fig 9. 4-week follow-up. Uneven gingival margin of tooth
#11 and #21 was noted. Gingival cleft of tooth #11
was corrected.

Fig 10. Gingivoplasty of tooth #21 and #22.

Fig 11. 1-year follow-up. Complete root coverage of tooth
#14 was noted.

Some studies compared LPF with CAF, and

DISCUSSION
In this case report, LPF with SCTG was used to treat
localized severely GR, with the advantages including good
vascularity, abundant keratinized gingiva, better color
match, and possibility of creeping effect after surgery.

15

Among each kind of technique introduced for root
coverage, CAF combined with SCTG shows the greatest
potential for recession reduction and complete root
16

coverage, while CAF combined with EMD being the
next. However, the disadvantage of CAF treating localized
severely GR is the shortening of vestibular depth. In
our case, massive scar tissue formation due to previous
orthognathic surgery was found over the maxillary buccal
vestibule. With the use of CAF, the scar tissue may be

concluded that CAF had better predictability and root
17

coverage rate. However, Santana (2010) compared LPF
and CAF in 36 cases with Miller Class I GR, and found
that there was no statistical significance between the
outcomes of the two groups, with more gain of keratinized
tissue in the group of LPF.

18

He thought nowadays

the LPF design had been modified for avoidance of
complications mentioned above, so in the future there
should have more clinical data and studies to identify and
confirm the treatment outcomes of LPF applied for root
coverage.
Since SCTG was introduced for root coverage by
7

Langer and Langer in 1985, many clinicians applied this

stretched coronally, and the anterior esthetics would be

technique combined with different flap designs, including

compromised. As a result, LPF was used in this case to

CAF , double pedicle flap, tunnel technique, and other

avoid the complications mentioned above.

combinations. Though some studies suggested that pedicle

J. Taiwan Assoc. Orthod. 2014, Vol. 26. No. 1

16

19

20

45

Wang YM, Ju YR, Ko WC, Pan WL, Chan CP, Chang ST

graft alone achieve good treatment outcomes for root

patients and comprehensive teamwork among different

coverage, other studies found combination with SCTG

interdisciplinary specialists.

improved long-term stability after root coverage.

21,22

In our

case, LPF with SCTG was used to treat localized severely
GR, and complete root coverage was observed after one
year follow-up. As a result, we believe this combination
of techniques could achieve long-term stability.
According to recent review articles,

23,24

the clefting

birth prevalence among Asian populations is about 1.33
per 1000 live births, up to twice the Caucasian rate.
Congenital absence of the permanent lateral incisor in
the cleft area is the most frequent dental abnormality
which associates with cleft lip and palate. The prevalence
is around 50%.

25

There are many treatment options

for replacement of missing permanent lateral incisors,
including canine substitution, single implant and toothsupported restorations. In our case, the maxillary first
premolar was substituted for the congenital missing lateral
incisor because of missing lateral incisor and canine.
The two-pieces LeFort I osteotomy was designed to 1)
advance the maxilla; 2) realign the upper dental arch
form; 3) approximate the maxillary right alveolar cleft.
The alveolar gap was approximated and closed with GPP
for it may have better chance to reduce oronasal fistula
rather than open a space for alveolar bone graft and
26

prosthesis. The premolar has wider buccal-lingual width.
When it was moved forward to a thinner anterior alveolar
bone, it would have more chance to present gingival
recession especially near the previous alveolar cleft bone
deficit region. The premolar substitution although avoids
complicated prosthesis problem, the less ideal morphology
and occlusion in addition to higher rate of gingival
recession need to be solved by further multidisciplinary
dental treatment.
Due to congenital variation of anatomic structure,
there are some unconventional treatment options and
considerations about patients with cleft lip and palate. The

CONCLUSION
LPF was introduced since 1956, but there were still not
enough evidence-based data to confirm the predictability
and long-term stability of this technique. Also, few clinical
cases of root coverage were presented about the flap design
of LPF combined with SCTG. In this case, because of
previous orthognathic surgery, LPF combined with SCTG
was chosen to avoid coronal movement of massive scar
tissue and compromise of anterior esthetics. Complete root
coverage was successfully achieved after one year follow-up.
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使用側向移位翻瓣術合併上皮下結締組織移植體治療
矯正及正顎手術後之局部嚴重牙根裸露：病例報告
1
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王淵民 ．朱毓仁 ．柯雯青 ．潘惠玲 ．陳朝寶 ．張軒棠
台北長庚紀念醫院牙周病科

1

台北長庚紀念醫院顱顏齒顎矯正科
長庚大學

4

2

3

紐約大學牙醫學院

4

一位具唇 裂病史之27歲女性，於正顎手術及矯正治療後，在右上顎第一小臼齒頰側罹患牙齦嚴重
萎縮、齒根裸露，口內頰側前庭亦可見疤痕組織於多處形成。由於和鄰牙之間並無齒間骨質喪失且有足
夠的附連牙齦組織，本病例於是選擇使用側向移位翻瓣術合併上皮下結締組織移植體來做牙根覆蓋，術
後一年仍有百分之百的牙根覆蓋率。於臨床文獻中，尚無應用側向移位翻瓣術合併上皮下結締組織移植
體來治療正顎手術後局部嚴重牙齦萎縮之病例，本病例的治療成果顯示此術式應用在該類患者上能得到
良好的長期預後及可預測性。(J. Taiwan Assoc. Orthod. 26(1): 41-48, 2014)
關鍵詞：唇 裂、牙齦萎縮、側向移位翻瓣術、牙根覆蓋、上皮下結締組織移植體、正顎手術
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